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Abstract


Abstract
Nature has played an instrumental role in providing effective therapeutic entities. In fact, terrestrially derived remedies have generally preceded the progress of medicine in the context of the evolution of humankind. Serendipity sequentially linked to a scientifically oriented approach, pioneered by Paracelsus some centuries ago have led to significant discoveries in therapeutic research. In this context, it is important to consider that the major anti-infective, anti-cancer, analgesics and immunosuppressive compounds are of natural origin.
By contrast, the historical relationship between humankind and the sea is usually appreciated as the basis for traveling, trading and as a nutritional source. We live in a planet of oceans. The marine ecosystem covers more than 70% of the earth’s surface but represents 95% of the biosphere. The first living organisms appeared in the sea more than 3500 million years ago and evolutionary development has equipped many marine organisms with the appropriate mechanisms to survive in a hostile milieu in terms of extreme temperatures, changes in salinity and pressure, as well as overcoming the effects of mutation, bacteria and viral pathogens. Marine organisms have developed exquisitely complex biological mechanisms showing cross phylum activity with terrestrial organisms. Self non-self discrimination process active in colonial tunicates may represent the evolutionary precursor(s) to major histocompatibility complex genes and sea starfactor and rabbit lymphokines show cross activity suggesting a phylogenetic link for lymphokines. These biological capabilities are expressed in their ability to synthesize and release potent chemical weapons that are active per se, excluding the need for bio-activation; those chemical entities are called secondary metabolites; such a conceptual view might be questioned, in my opinion, since such chemical entities should have played or still be playing relevant biological roles as autocrine cell regulators, regulators of the differentiation process. Another important differential factor deals with biodiversity. All but 2 of the 28 major animal phyla are represented in aquatic environments and some of them are exclusive of the marine ecosystem, such as Ctenophore, Echinidermata, Porifera, Phoronidea, Brachiopoda and Chaetognata. In terms of evolution and biodiversity, the sea appears to be superior to the terrestrial ecosystem-one has to consider that the most important biological explosion took place in the marine ecosystem during the Cambrian period 600 million years ago and marine species comprise approximately a half of the total biodiversity, thus offering a vast source from which to discover useful therapeutics.
In this context, and our ongoing research programme, drugs from the sea, we have collected the ascidian, Didemnum obscurum from Mandapam coast, Tamilnadu, India. The chemical investigation of the ascidian resulted three new lamellarin alkaloids Lamellarin- (1), Lamellarin- (2) and Lamellarin- (3) along with seven known lamellarin alkaloids Lamellarin-I (4), Lamellarin-K (5), Lamellarin-F (6), Lamellarin-C diacetate (7), Lamellarin-T-diacetate (8), Lamellarin-K diacetate (9) and Lamellarin-K tricetate (10). The isolated compounds were tested for cytotoxic activity against coloractal cancer cell lines.
Chapter-1:
Chemical investigation on Didemnum Obscurum:
Chemical investigation on the titled ascidian resulted in isolation of the following alkaloids.
	












			














	
	








	
	







Biological Activity:
As it was well demonstrated that lamellarin alkaloids exhibit cytotoxic activity, the isolates (DO-1 (1), DO-2 (2), DO-4 (4), DO-6 (6), DO-8 (8) and DO-10 (10)) were tested in-vitro for their cytotoxic activity against coloractal cancer cells (COLO-205) and the IC50 values are given in Table 1. Compounds DO-1, DO-4 and DO-6 have shown excellent activity against test cancer cell lines.             

Table 1: IC50 values of lamellarins against COLO-205 Cell lines
Compound	DO-1	DO-2	DO-4	DO-6	DO-8	DO-10
IC50 M	0.0056	0.178	0.025	0.009	0.08	0.7







Chapter-2:

Total synthesis of purpuramine-K:







Previously from our group, we have reported a dibromo tyrosine derived alkaloid, purpuramine-K, isolated from marine sponge psammaplisilla purpurea, have been showed to possess significant antibacterial activity against gram (+)ve bacteria viz: Staphylococcus aureus, Bacillus subtilis, and Bacillus sphaericus and gram (-)ve bacteria like Chromobacterium violaceum, Klebsiella aerogenes, and  Pseudomonas aeruginosa. Even though marine sponges supply these types of secondary metabolites, the ability to obtain the same natural product repeatedly is highly uncertain and this is even more so when the natural product was isolated from an unidentified sponge. Purpuramines are one such natural product, which were isolated from marine source. 
To confirm the NMR based structure assignment of purpuramine-K, to scale-up availability and to prepare its analogues, which can be helpful for further activity studies, we have undertaken the total synthesis of purpuramine-K, and was achieved by using simple starting materials and using lucid chemical transformations.

	










































	
























































Chapter-3:

Development of novel synthetic methodologies:

Development of new synthetic methodologies is an important subject in organic chemistry for synthesis and conversion of bioactive natural compounds under mild reaction conditions with suitable reagents. Several classical synthetic methodologies involve expensive reagents and catalysts, which are not easily available. To replace all such reagents and catalysts, different improved processes have now been discovered to carry out the reactions efficiently and conveniently with readily available inexpensive materials. Research in this direction is also of immense importance with newer reagents getting into the field, especially while dealing with sensitive functionalities within the molecule. As all the reagents cannot satisfy all the criteria, the newer reagents have high scope for getting recognition in the list of the existing ones in satisfying specific needs. Modern methodologies are also concerned with the yield and selectivity of the products.

1)	Microencapsulated Osmium Tetroxide: A New Recoverable and Reusable Polymer-Supported Catalyst for Dihydroxylation of olefins.
Osmium tetroxide (OSO4) is the most reliable reagent for the dihydroxylation of olefins to give corresponding diols.  The reaction proceeds in the presence of catalytic amounts of osmium tetroxide using a co-oxidant. Although a number of processes have gained wide acceptance in this dihydroxylation, few fruitful industrial applications have been accomplished, probably because OSO4 is highly toxic, expensive volatile, and cannot be reused.
	









Immobilized osmium catalysts are expected to solve these problems, and such efforts have been made, but recovery and reuse of polymers catalysts has not been satisfactory, and long reaction timings. Here we intended to apply the technology of microencapsulation of osmium tetroxide on to a polymer, polysulfone, and was successfully used in the assymmetric dihydroxylation of olefins using NMO as a co-oxidant, and acetone : acetonitrile : water (1:1:1) as a solvent system.

2)	A Mild and efficient method for the chemoselective deprotection of        acetonides with Lanthanum (III) nitrate hexahydrate






The protecting groups in organic synthesis, particularly in multi-step synthesis of structurally complicated natural products, are very important. Many syntheses were failed just because the protecting groups selected were unable to be cleaved at the appropriate step. Acetonide is one of the most commonly used protecting groups to mask the hydroxyl groups in poly hydroxyl natural products, nucleosides and oligosaccharides. As a consequence, many methods have been examined for both their formation and removal. Typically, deprotection of acetals requires the use of protiec or Lewis acids, although more recently alternative methods that includes DDQ, aqueous DMSO, lithium halides, silanes, insoluble acidic matrices have been developed.
	However many of these methods suffers from disadvantages such as high acidity, long reaction times, unsatisfactory yields, and inconvenience handling, low chemo-selectivity. Specially Lewis acids are highly moisture sensitive and mineral acids handling is difficult as they were corrosive.
	In view of current interest in catalytic processes, there is a merit in developing a truly catalytic deprotection of Acetonide groups using an inexpensive, non-polluting reagent. In this report we described an efficient method for the chemo selective deprotection of acetonide group using Lanthanum (III) nitrate hexa hydrate in acetonitrile to give the corresponding diols in high yields. This method does not need expensive reagents and special operations to exclude the moisture in the reaction medium. The acid labile hydroxyl protecting groups such as Trityl, TBDMS, THP, Bz, Bn, and Ac groups were left intact under the reaction conditions. The primary Acetonide group only hydrolyzes also in presence of secondary Acetonide and other hydroxyl protecting groups. Here in the above mentioned cases no by-products were obtained.

3) Poly aniline supported sulfuric acid catalyzed imino Diels-Alder reactions in aqueous media: a versatile and green protocol for the synthesis of pyrano- and furano quinolines
The aza Diels-Alder reactions are becoming a mainstray for the synthesis of heterocycles and natural products, as they provide a rapid means of construction of functionalized heterocyclic rings with control of regio-, diasterio-, and enantio selectivity. Pyrano quinoline derivatives have been found to possess a wide spectrum of biological actions such as psychotropic, anti-allergic, anti-inflammatory and estrogenic activities. Tetrahydro quinoline ring systems are widely distributed in nature, and are an important class of compounds in the field of pharmaceuticals. 
For synthesizing quinoline products various methods are available, but imino Diels-Alder reactions provide direct and straightforward access to the quinolines as this reaction allows regio- and stereo controlled formation of adducts in a single operation. Thus the aryl imines derived from aromatic amines can act as hetero dienes and undergo imino Diels-Alder reaction with various nucleophiles in the presence of acid catalysts such as various Lewis acids (BF3.OEt2, Zncl2, Bicl3, Incl3), lanthanide (III) triflates, and Bronsted acids including HBF4, CF3COOH and TsOH to promote the reaction.      
	Hence here in this report we reported a highly efficient catalyst polyaniline supported sulfuric acid in imino Diels-Alder reactions.









	
4) Silica supported FeCl3 Catalyzed (4+2) cyclo addition reactions: A Facile synthesis of pyrano- (3, 2-c) and furano- (3, 2-c) quinolines
	Here in this report we have prepared ferric cloride supported silica, and was used successfully for the imino Diels-Alder reactions. This report is preceded in an eco-friendly manner.
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